Mutagenic activation of aflatoxin B1 by pulmonary, renal, and hepatic cytochrome P450s from rats.
The genotoxic and mutagenic activation of aflatoxin B1 (AFB1) by hepatic, renal, and pulmonary microsomes and purified cytochrome P450s was investigated in Salmonella typhimurium TA1535/pSK1002 cells in which an umu response shows DNA damage. The activity of the hepatic microsomes was greatest. Pulmonary microsomes had moderate activity and renal microsomes had low activity. P450 2C11, 2B1, 3A2, 4A2, 4B1, K-2, and K-4 were assayed in a reconstituted system with dilauroylphosphatidylcholine (DLPC). P450 2C11 (a major hepatic cytochrome P450 in male rats) had high activity. P450 2B1 (a major form as well as P450 4B1 in pulmonary microsomes) and K-2 (a minor form in renal microsomes) had moderate activity. P450 4A2 (a major form in renal microsomes), P450 K-4 (a renal form), and P450 4B1 had low activity. P450 3A2 did not have high activity in these conditions but it had high activity toward AFB1 in a modified reconstituted system with a lipid mixture and sodium cholate instead of DLPC only. The activities of other forms were not enhanced by the modification of reconstituted system. Anti-P450 2C11 or 3A2 antibodies inhibited the bioactivation of AFB1 by hepatic microsomes to 50%. These results suggest that the greater ability of hepatic microsomes as compared with pulmonary and renal microsomes to metabolize AFB1 to mutagenic products is a function of the relative proportions of the highly active cytochrome P450s, P450 2C11 and 3A2, in the liver.